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图 1  北京观象台 
图片来源：北京天文馆提供。 
工程史
                                        张久春，等：从北京观象台造仪看“工程”的若干特征 435 
 
 






















































图 2  南怀仁 
图片来源：文献[4]图版第 1页。 
2  仪器的设计和制造 
仪器制造工程包括设计、制造、装配与试用









































图 3  龙形支架 
 
图 4  畜力刮削 
图片来源：文献[3]423。 
 
图 5  观象台上的六架仪器 
图片来源：文献[3]405。 




图 6  赤道经纬仪（赤道浑仪） 
图片来源：文献[3]406。 
 
图 7  天体仪 
图片来源：文献[3]408。 
 
图 8  黄道经纬仪（黄道浑仪） 
图片来源：文献[3]406。 
 
图 9  地平经仪 
图片来源：文献[3]407。 
 
图 10  象限仪 
图片来源：文献[3]407。 
 
图 11  纪限仪 
图片来源：文献[3]408。 























matematiche intorno à due nuove scienze attenenti 
alla mechanica & i movimenti locali, 1638）中“第一
日”和“第二日”的内容，并以图例说明材料截面
形状与受力大小之间的关系（图 12、图 13）[7]。 
3  对工程的评价 
1674 年初之后，钦天监利用新仪器持续进行 
 
图 12  材料抗拉与抗弯曲 
图片来源：文献[3]415。 
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Some Properties of ENGINEERING as Exemplified by the  
Construction of Instruments for the Beijing Observatory 
Zhang Jiuchun1, Zhang Baichun2 
(1. Institute of Policy and Management, CAS, Beijing 100190, China;  
2. Institute for the History of Natural Sciences, CAS, Beijing 100190, China) 
Abstract: In the 17th century, Jesuit missionaries came to China, and transmitted scientific knowledge to as-
sist their missionary work. They contributed a lot to calendar-making in Ming Dynasty and Qing Dynasty, and in-
troduced European astronomical instrument technology into China. In order to meet the urgent needs of calen-
dar-making, Ferdinand Verbiest, a Jesuit, and his Chinese co-workers constructed an equatorial armillary sphere, 
an ecliptic armillary sphere, an azimuthal instrument, a quadrant, a sextant and a stellar globe during the period 
from 1669 to 1674, which equipped the Beijing Observatory and made the Observatory reconstructed. The plan-
ning, design, manufacturing and usage of these instruments exemplified some properties of ENGINEERING as 
follows: it is led by social needs; it should systematically be planned; it pursues high success rate and makes use of 
reliable technologies; engineering innovation is based on the efficient integration of different technologies; an en-
gineering team consists of different actors, such as engineers, craftsmen and managers; modern engineering means 
the integration and application of technologies, sciences and management knowledge to humankind’s practices in 
large-scale engineering. 
Keywords: Beijing Observatory; instrument-constructing; engineering; properties 
